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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an 
ethylene/ Of -olefin copolymer rubber and an 
ethylene/ a - olefin/nonconjugated diene { * 

copolymer rubber both having desirable p 1 

properties by using a catalyst comprising a x 'v K x* 

specific transition metal complex, a borate 
compd. and an organoaluminum compd. 
SOLUTION: A catalyst comprising the 
following components (A) to (C) is used. The 
component (A) is a transition metal complex 
of the formula 1 or 2 (wherein M is a transition / Zx< 
metal of the Group IVB in the periodic table; Cp 1 c p ,| 

CP1 and CP2 are each a cyclopentadienyl i/ fl J\ -> 



group 7T -bonded to M or Hf f or its deriv. 
group; X1 and X2 are each an anionic ligand or 
a neutral Lewis base ligand; Y is a ligand 

having a nitrogen atom, a phosphorus atom, an oxygen atom or a sulfur atom; 
and Z is an oxygen atom, a sulfur atom, a boron atom, or an atom of the Group 
IVA in the periodic table, provided that Y and Z may be combined to form a 
condensed ring). The component (B) is a borate compd. The component (C) is 
methylaluminoxane, or an organoaluminum compd. contg. an alkyl group having 
at least one branch. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] _ 
[Claim 1] the bottom of existence of the catalyst system containing a following 
(A) component - (C) component, ethylene, and alpha- me — the polymerization 
of the fan is carried out — making — 30 to 90 % of the weight of ethylene 
contents, and a consistency (d) — 0.840 - 0.900 g/cm3 it is — the manufacture 
approach of the ethylene-alpha olefin copolymer rubber characterized by 
obtaining a copolymer. 

(A) Component : the transition metal complex expressed with a chemical formula 

/'^ , /Zx c • 



(Dor (2) O) (2) 



here — M — the [ periodic table ] — the ligand in which an IVB group's 
transition metals are expressed, Cp1 and Cp2 express the cyclopentadienyl 
group which is carrying out the pi bond to M or Hf f or its induction radical, X1 
and X2 express an anionic ligand or a neutral Lewis base ligand, and Y has a 
nitrogen atom, the Lynn atom, an oxygen atom, or a sulfur atom — expressing — 
Z — the [ oxygen atom, sulfur atom, boron atom, or periodic table ] — an IVA 
group's atom is expressed. However, Y and Z may unite and may form the 
condensed ring. 

(B) component: — borate compound (C) component: — the organoaluminium 
compound [claim 2] containing the alkyl group which has methyl aluminoxane or 
at least one branching (A) The manufacture approach according to claim 1 that a 
component is dimethyl (the 3rd class butyl amide)-(tetramethy|-eta5- 
cyclopentadienyl) silane titanium dichloride or ethylene screw (indenyl) hafnium 
dichloride, the (B) component is triphenylcarbeniumtetrakis(pentafluorophenyl) 
borate or N, and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate, and 
the organoaluminium compound of the (C) component is methyl aluminoxane or 
triisobutylaluminum. 

[Claim 3] The manufacture approach of ethylene-alpha olefin-disjugate diene 
interpolymer rubber that the polymerization of ethylene, an alpha olefin, and the 
nonconjugated diene is carried out under existence of the catalyst system 
containing a following (A) component - (C) component, and 30 to 90 % of the 
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weight of ethylene contents and a consistency (d) are characterized by obtaining 

the copolymer 0.840-0.900g/cm of whose 3 and iodine numbers are 0.5-40. 

(A) Component : the transition metal complex expressed with a chemical formula 



here — M — the [ periodic table ] — the ligand in which an IVB group's 
transition metals are expressed, Cp1 and Cp2 express the cyclopentadienyl 
group which is carrying out the pi bond to M or Hf, or its induction radical, X1 
and X2 express an anionic ligand or a neutral Lewis base ligand, and Y has a 
nitrogen atom, the Lynn atom, an oxygen atom, or a sulfur atom — expressing — 
Z — the [ oxygen atom, sulfur atom, boron atom, or periodic table ] — an IVA 
group's atom is expressed. However, Y and Z may unite and may form the 
condensed ring. 

(B) component: — borate compound (C) component: — the organoaluminium 
compound [claim 4] containing the alkyl group which has methyl aluminoxane or 
at least one branching (A) The manufacture approach according to claim 3 that a 
component is dimethyl (the 3rd class butyl amide)-(tetramethyl-eta5- 
cyclopentadienyl) silane titanium dichloride or ethylene screw (indenyl) hafnium 
dichloride, the (B) component is triphenylcarbeniumtetrakis(pentafluorophenyl) 
borate or N, and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate, and 
the organoaluminium compound of the (C) component is methyl aluminoxane or 
triisobutylaluminum. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the manufacture approach of new 
ethylene-alpha olefin copolymer rubber or ethylene-alpha olefin-disjugate diene 
interpolymer rubber. An ethylene-alpha olefin copolymer or ethylene-alpha olefin- 
disjugate diene interpolymer rubber is a rubber ingredient known as EPM or EPDM, 
respectively, and is the reforming material of various resin, electric-wire coat 
material, tarpaulin material, a belt and various hose, and a thing further used 
extensively as an autoparts ingredient. When still more nearly required, it 
vulcanizes with sulfur, a peroxide, etc. and a rubber property is increase-used. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] As the manufacture approach of these conventional 
rubber, generally, with the catalyst of a vanadium system, are and it has been 
made. Furthermore, some catalyst systems for olefin polymerization are known. For 
example, the manufacture approach of the olefins which use the metallocene 
compound and aluminoxane of transition metals as a catalyst is indicated by 
JP.58-1 9309.A. Although this catalyst was excellent in copolymerization nature 
with high activity, it had the problem of needing expensive aluminoxane in large 
quantities. 

[0003] Moreover, the polymerization method of olefins using a transition metal 
complex, a boron complex, and a little aluminium compound as a catalyst is 
indicated by JP,5-262823,A and JP,5-43618,A. There was a problem of not being 
enough in the purpose of an alpha olefin content being high, and a consistency 
being low moreover, and manufacturing the copolymer rubber of the amount of 
macromolecules which is duality or 3 yuan, by this approach. 
[0004] Furthermore, EP-A Although the approach of copolymerizing ethylene and 
an alpha olefin was indicated by 0,612,768, using a transition metal complex, a 
boron complex, and an aluminium compound as a catalyst, by this approach, there 
was a problem of needing a hot reaction condition for obtaining a macromolecule 
polymer. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Therefore, development of the 
manufacture approach for manufacturing these EPM(s) and the thing which has a 
more efficient more cheap and further more good property for EPDM rubber is 
desired. For example, development of a catalyst system with higher catalytic 
activity will lower production time, therefore will offer the more efficient 
advantageous manufacture approach in cost. In order that the amount of the 
catalyst furthermore used in this case may decrease, it makes a product omissible 
[ a decatalyst or the process which carries out deashing processing ], and 
becomes the cost of a product, and a pan with a very advantageous thing on 
quality. 

[0006] this invention persons therefore, by using the catalyst system indicated 
below, as a result of repeating examination wholeheartedly about the new 
manufacture approach of copolymer rubber of having a desirable property By 
copolymerizing ethylene and an alpha olefin or ethylene, an alpha olefin, and 
nonconjugated diene under existence of the catalyst system containing a (following 
A) - (C) component It came to complete header this invention for the manufacture 
approach under the mild conditions of EPM which has high molecular weight and 
has a desirable property, and EPDM copolymer rubber. 
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[Means for Solving the Problem] Namely, this invention carries out the 
polymerization of ethylene and the alpha olefin under existence of the following 
catalyst system. 30 to 90 % of the weight of ethylene contents, and a consistency 
(d) — 0.840 - 0.900 g/cm3 etc. — the manufacture approach of the ethylene- 
alpha olefin copolymer rubber whose manufacture of the copolymer rubber which 
has many properties is enabled — And the polymerization of ethylene, an alpha 
olefin, and the nonconjugated diene is carried out. The manufacture approach of 
the ethylene-alpha olefin-disjugate diene interpolymer rubber whose manufacture 
of the ternary polymerization object rubber which has many properties of 0.840 - 
0.900 g/cm3 and iodine number 0.5-40 grade 30 to 90 % of the weight of ethylene 
contents and a consistency (d) enable is offered. 

[0008] more specifically, this invention carries out the polymerization of ethylene 
and the alpha olefin under existence of the catalyst system containing a following 
(A) component - (C) component — making — 30 to 90 % of the weight of ethylene 
contents, and a consistency (d) — 0.840 - 0.900 g/cm3 it is — transition metal 
complex concerning the manufacture approach of the ethylene-alpha olefin 
copolymer rubber characterize by obtaining a copolymer by which the (A) 
component is express with a chemical formula (1) or (2) 



here — M — the [ periodic table ] — the ligand in which an IVB group's transition 
metals are expressed, Cp1 and Cp2 express the cyclopentadienyl group which is 
carrying out pi bonding to M or Hf, or its induction radical, X1 and X2 express an 
anionic ligand or a neutral Lewis base ligand, and Y has a nitrogen atom, the Lynn 
atom, an oxygen atom, or a sulfur atom — expressing — Z — the [ oxygen atom, 
sulfur atom, boron atom, or periodic table ] — an 1VA group's atom is expressed, 
however, Y and Z may unite and may form the condensed ring — it is — as a (B) 
component, it is a borate compound and is an organoaluminium compound 
containing the alkyl group which has methyl aluminoxane or at least one branching 
as a (C) component. 
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[0009] Furthermore, especially the manufacture approach of the copolymer rubber 
concerning this invention is characterized by the (A) component being dimethyl 
(the 3rd class butyl amide)-(tetramethyl-eta5-cyclopentadienyl) silane titanium 
dichloride or ethylene screw (indenyl) hafnium dichloride. Moreover, it is 
characterized by the (B) component being triphenylcarbeniumtetrakis 
(pentafluorophenyl)borate or N, and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate. Moreover, it is desirable that the organoaluminium 
compound of the (C) component is especially methyl aluminoxane or 
triisobutylaluminum. 

[0010] Moreover, the manufacture approach of the copolymer rubber concerning 
this invention is characterized by the number of the amount-used ratios (mole 
ratio) of the (A) component / (B) component being one (0.01-100). Furthermore, it 
is characterized by the amount-used ratio (mole ratio) of the (A) component / (C) 
component being 1/(1-1000). 

[0011] Moreover, in this polymerization method, the manufacture approach of 
copolymer rubber of carrying out polymerization temperature at -20 degrees C or 
more less than 120 degrees C is started. 

[0012] Moreover, this invention relates to the manufacture approach of the 
copolymer rubber further characterized by an alpha olefin being a propylene or 1- 
butene. 

[0013] Furthermore, the manufacture approach of the ternary polymerization 
object rubber of EPDM carries out the polymerization of ethylene, an alpha olefin, 
and the nonconjugated diene under existence of the catalyst system containing a 
following (A) component - (C) component, and requires 30 to 90 % of the weight of 
ethylene contents, and a consistency (d) for the manufacture approach of 
ethylene-alpha olefin-disjugate diene interpolymer rubber that 0.840 - 0.900 g/ cm3 
and the iodine number are characterized by obtaining the copolymer which is 0.5- 
40. 

[0014] (A) A component is a transition metal complex expressed with a chemical 

< Y i c 2 

x i/ v x i/ v 

formula (1) or (2). CD (2) 



here — M — the [ periodic table ] — the ligand in which an IVB group's transition 
metals are expressed, Cp1 and Cp2 express the cyclopentadienyl group which is 
carrying out pi bonding to M or Hf, or its induction radical, X1 and X2 express an 
anionic ligand or a neutral Lewis base ligand, and Y has a nitrogen atom, the Lynn 
atom, an oxygen atom, or a sulfur atom — expressing — Z — the [ oxygen atom, 
sulfur atom, boron atom, or periodic table ] — an IVA group's atom is expressed, 
however, Y and Z may unite and may form the condensed ring — it is — as a (B) 
component, it is a borate compound and is an organoaluminium compound 
containing the alkyl group which has methyl aluminoxane or at least one branching 
as a (C) component. 

[0015] Furthermore, especially the manufacture approach of the copolymer rubber 
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concerning this invention is characterized by the (A) component being dimethyl 
(the 3rd class butyl amideMtetramethyl-eta5-cyclopentadienyl) silane titanium 
dichloride or ethylene screw (indenyl) hafnium dichloride. Moreover, it is 
characterized by the (B) component being triphenylcarbeniumtetrakis 
(pentafluorophenyl)borate or N, and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate. Moreover, it is desirable that the organoaluminium 
compound of the (C) component is especially methyl aluminoxane or 
triisobutylaluminum. 

[0016] Moreover, the manufacture approach of the copolymer rubber concerning 
this invention is characterized by the number of the amount-used ratios (mole 
ratio) of the (A) component / (B) component being one (0.01-100). Furthermore, it 
is characterized by the amount-used ratio (mole ratio) of the (A) component / (C) 
component being 1/(1-1000). 

[001 7] Moreover, in this polymerization method, the manufacture approach of 
copolymer rubber of carrying out polymerization temperature at -20 degrees C or 
more less than 120 degrees C is started. 

[0018] Moreover, this invention relates to the manufacture approach of the 
copolymer rubber further characterized by an alpha olefin being a propylene or 1- 
butene. 

[0019] Furthermore, 30 to 90 % of the weight of ethylene contents and a 
consistency (d) are characterized by obtaining the copolymer 0.840 - 0.900 g/cm3 
and whose iodine number are 0.5-40 as the manufacture approach of ternary 
polymerization object rubber. The manufacture approach of ethylene, a propylene, 
and 5-ethylidene-2-norbornene ternary polymerization object rubber is started, 
triphenylcarbeniumtetrakis(pentafluorophenyl)borate and the (C) component use 
[ the (A) component / dimethyl (the 3rd class butyl amide)-(tetramethyl-eta5- 
cyclopentadienyl) silane titanium dichloride and the (B) component ] 
triisobutylaluminum as a catalyst component, and the temperature of 20-80 
degrees C and pressure 1-300atm of a polymerization are the most effective. 
[0020] Furthermore, as the manufacture approach of ternary polymerization object 
rubber, 30 to 90 % of the weight of ethylene contents, The ethylene with which a 
consistency (d) is characterized by 0.840 - 0.900 g/cm3 and the iodine number 
obtaining the copolymer which is 0.5-40, It is a thing concerning the manufacture 
approach of a propylene and 5-ethylidene-2-norbornene ternary polymerization 
object rubber. The (A) component as a catalyst component Ethylene bis-indenyl 
hafnium dichloride, (B) Triphenylcarbeniumtetrakis(pentafluorophenyl)borate and 
the (C) component use [ a component ] triisobutylaluminum and the temperature 
of 20-80 degrees C and pressure 1 -300atm of a polymerization are the most 
effective. 
[0021] 

[Embodiment of the Invention] 

[0022] Hereafter, this invention is explained to a detail. 
(A raw material, ethylene, alpha olefin) In this invention, especially although 
especially an usable alpha olefin is not restricted, its thing of the shape of about 
ten chain is suitably usable from a carbon number 3. For example, a propylene, 1- 
butene, a 3-methyl-1-butene, 4-methyl-1-pentene, 1-hexene, 1-octene, 1- 
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decene, etc. can be mentioned. These alpha olefins can still also use one-kind 
simple substances or two or more of such mixture. About selection of these alpha 
olefins, it is suitably selectable so that it may become the most desirable on the 
property of the copolymer rubber to generate. It is making desirable the physical 
properties at the time of vulcanizing the mixture containing a copolymer or the 
copolymer concerned concerned as an example of selection etc. 
[0023] Furthermore, when using the above-mentioned various alpha olefins, 
modification of conditions with the polymerization method substantial generally 
concerning this invention is unnecessary, it is possible to obtain the copolymer 
rubber which has a desirable property by optimizing the quantitative ratio of 
catalyst each component, reaction temperature, reaction pressure, etc., and slight 
adjustment of the above-mentioned reaction condition can be easily carried out 
using this contractors knowledge. For example, the quantitative ratio of each 
catalyst component is changed in the range indicated by this invention, and the 
polymerization conditions which obtain the copolymer which has a desirable 
property can be found out. 

[0024] In this invention, especially a limit does not have usable nonconjugated 
diene, either. The various diene compounds of the shape of annular or a chain are 
suitably usable. As an example of annular nonconjugated diene, it is a 
dicyclopentadiene, the 2-methyl -2, 5-norbornadiene, 5-ethylidene-2-norbornene, 
5-isopropylidene-2-norbornene, 5Hsopropenyl-2-norbornene, 5-methylene-2- 
norbornene, etc., and they are 1, 4-hexadiene, 1, 6-OKUTA diene, the 6-methyl -1, 
5-heptadiene, etc. as an example of chain-like nonconjugated diene. 
[0025] In manufacture of the ethylene-alpha olefin-nonconjugated diene copolymer 
which has a desirable property concerning this invention, about selection of these 
nonconjugated diene, it is suitably selectable so that it may become the most 
desirable on the property of the copolymer rubber to generate. It is making 
desirable the physical properties at the time of vulcanizing the mixture containing a 
copolymer or the copolymer concerned concerned as an example of selection etc. 
[0026] Furthermore, the conditions on which the polymerization method concerning 
this invention is generally indicated by this specification when using the above- 
mentioned various nonconjugated diene, and substantial modification are 
unnecessary, for example, it is possible to obtain the copolymer rubber which has a 
desirable property by optimizing selection of a catalyst, the quantitative ratio of 
each component of catalyst each, reaction temperature, reaction pressure, etc., 
and slight adjustment of the above-mentioned reaction condition can be easily 
carried out using this contractors knowledge. For example, the quantitative ratio of 
each catalyst component is changed in the range indicated by this invention, and 
the polymerization conditions which obtain the copolymer which has a desirable 
property can be found out. 

[0027] (Catalyst system) Let a catalyst component (A), a co-catalyst component 
(B), and (C) be indispensable things as a configuration of a catalyst system usable 
to the manufacturing method of the copolymer which has a desirable property 
concerning this invention. 

[0028] a group expressed with said chemical formula (1) or (2) as a (A) component 
desirable and usable at this invention — it is a transition metal complex, here — 
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the inside of a formula, and M — the [ periodic table ] — an IVB group's transition 
metals — expressing — Cp1 And Cp2 the cyclopentadienyl group which can carry 
out pi bonding to M or Hf, or its derivative radical — expressing — X1 And X2 the 
ligand in which an anionic ligand or a neutral Lewis salt ligand is expressed, and Y 
has a nitrogen atom, the Lynn atom, an oxygen atom, or a sulfur atom — 
expressing — Z — the [ oxygen atom, sulfur atom, boron atom or periodic table ] - 
- an IVA group's atom is expressed. However, Y and Z may unite and may form the 
condensed ring. 

[0029] In this invention suitably as an usable chemical formula (1) example -1, 2- 
ethane diyl zirconium dichloride, (The 3rd class butyl amide) (tetramethyl-eta5- 
cyclopentadienyl) -1, 2-ethane diyl titanium dichloride, (The 3rd class butyl amide) 
(tetramethyl-eta5-cyclopentadienyl) -1, 2-ethane diyl zirconium dichloride, 
(Methylamide) (tetramethyl-eta5-cyclopentadienyl) -1, 2-ethane diyl titanium 
dichloride, (Methylamide) (tetramethyl-eta5-cyclopentadienyl) - methylene 
titanium dichloride, (Ethyl amide) (tetramethyl-eta5-cyclopentadienyl) Dimethyl- 
(tetramethyl-eta5~cyclopentadienyl) silane titanium dichloride, (The 3rd class butyl 
amide) Dimethyl (tetramethyl-eta5-cyclopentadienyl) silane zirconium dibenzyl, 
(The 3rd class butyl amide) Dimethyl (tetramethyl-eta5-cyclopentadienyl) silane 
titanium dichloride, (Benzyl amide) And (phenyl phosphide) metal coordinated 
complexes, such as dimethyl (tetramethyl-eta5-cyclopentadienyl) silane zirconium 
dibenzyl, can be mentioned. 

[0030] furthermore, as an example of a compound expressed with a chemical 
formula (2) Ethylene screw (indenyl) hafnium dichloride, dimethylsilyl screw (2, 4, 5- 
trimethylcyclopentadienyl) hafnium dichloride, Dimethylsilyl screw (3~ 
methylcyclopentadienyl) hafnium dichloride, Dimethylsilyl screw (4-t-butyl-2- 
methylcyclopentadienyl) hafnium dichloride, Diethyl silyl screw (2, 4, 5- 
trimethylcyclopentadienyl) hafnium dichloride, Diethyl silyl screw (2, 4- 
dimethylcyclopentadienyl) hafnium dichloride, Diethyl silyl screw (3- 
methylcyclopentadienyl) hafnium dichloride, Diethyl silyl screw (4-t~butyl-2- 
methylcyclopentadienyl) hafnium dichloride, Isopropyl (cyclopentadienyl) (fluorenyl) 
hafnium dichloride, Diphenylmethylene (cyclopentadienyl) (fluorenyl) hafnium 
dichloride, Methylphenyl methylene (cyclopentadienyl) (fluorenyl) hafnium 
dichloride, Isopropyl (cyclopentadienyl) (2, 7-G t-butyl fluorenyl) hafnium dichloride, 
Diphenylmethylene (cyclopentadienyl) (2, 7-G t-butyl fluorenyl) hafnium dichloride, 
Methylphenyl methylene (cyclopentadienyl) (2, 7-G t-butyl fluorenyl) hafnium 
dichloride, Isopropylidene screw (cyclopentadienyl) hafnium dichloride, Diphenyl 
methylenebis (cyclopentadienyl) hafnium dichloride, Methylphenyl methylenebis 
(cyclopentadienyl) hafnium dichloride, Isopropylidene (cyclopentadienyl) 
(tetramethylcyclopentadienyl) hafnium dichloride, Diphenylmethylene 
(cyclopentadienyl) (tetramethylcyclopentadienyl) hafnium dichloride, Isopropylidene 
(indenyl) hafnium dichloride, diphenyl methylenebis (indenyl) hafnium dichloride, 
Methylphenyl methylenebis (indenyl) hafnium dichloride, Dimethyl silylene screw 
(indenyl) hafnium dichloride, dimethyl silylene screw (4, 5, 6, 7-tetrahydro indenyl) 
hafnium dichloride, Diphenyl silylene screw (indenyl) hafnium dichloride, 
methylphenyl silylene screw (indenyl) hafnium dichloride, ethylene screw (4, 5, 6, 7- 
tetrahydro indenyl) hafnium dichloride, etc. are mentioned. 
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[0031] Furthermore, two or more sorts can be combined and the catalyst 
described above in this invention can also be used, even if independent. 
[0032] The co-catalyst (B) component which constitutes the catalyst system of 
this invention is a borate compound which reacts with the transition metals in the 
above-mentioned component (A), and forms the complex of ionicity. That is, 
although the (B) component is configurated weakly rather or carries out an 
interaction to the cationic compound which is a compound which can be made into 
cationicity and generated the above-mentioned transition metal complex further, a 
reaction is a borate compound which does not carry out but offers an opposite 
anion. Specifically, the ammonium salt of tetrakis phenyl borate and tetrakis 
(pentafluorophenyl) borate, sulfonium salt, phosphonium salt, etc. are raised as 
what contains an activity proton as an usable thing suitably in this invention. The 
ionicity compound represented by triphenylcarbeniumtetrakis(pentafluorophenyl) 
borate etc. is raised as what furthermore does not contain an activity proton and 
has Lewis acid, such as carbonium ion. 

[0033] The ionicity compound which has an ion pair as shown in a chemical formula 
(3) below as a more concrete example, and the compound of neutral Lewis acid 
nature can be raised. 
[D-] [E-] (3) 

As an example of [D-] expressed with a chemical formula (3) Trimethylammonium, 
triethyl ammonium containing an activity proton, TORIPURO pill ammonium, tributyl 
ammonium, N, and N-dimethyl anilinium, N and N-diethyl anilinium, N and N, 2 and 
4, 6-pentamethylanilinium, Triphenyl carbenium ion, tropylium ion, etc. which do not 
contain compounds, such as triphenyl phosphonium, the Tori (o-tolyl) 
phosphonium, the Tori (p-tolyl) phosphonium, and the Tori (mesityl) phosphonium, 
or an activity proton are raised. Furthermore as an example of [E-], tetraphenyl 
borate, tetrapod (pentafluorophenyl) borate, Tetrapod (o-fluoro phenyl) borate, 
tetrapod (p-fluoro phenyl) borate, Tetrapod (m-fluoro phenyl) borate, tetrapod (3, 
5-difluoro phenyl) borate, Tetrapod (2, 5-difluoro phenyl) borate, tetrapod (2, 6- 
difluoro phenyl) borate, Tetrapod (o-tolyl) borate, tetrapod (p-tolyl) borate, 
tetrapod (3, 5-dimethylphenyl) borate, Tetrapod (2, 5-dimethylphenyl) borate, 
OKUTA deca borate, dodeca borate, 1-KARUBA undeca borate, 1-KARUBA 
dodeca borate, etc. are raised. 

[0034] Furthermore, the co-catalyst (C) component which constitutes the catalyst 
system of this invention is R2 AIO(aluminum(R)-0) n AIR2. The shape of a straight 
chain (aluminum(R)-O) and n+2 It is an organoaluminium compound containing the 
alkyl group which has annular methyl aluminoxane [ like ] (polymerization degree 0- 
40, preferably [ a methyl group and n ] 5-40) or at least one branching. [ like ] [ R ] 
Furthermore, an organoaluminium compound is usually expressed with a chemical 
formula (4). 
AIRb Rb'Rb" (4) 

They are Rb, Rb\ and Rb" here. You may differ, even if respectively the same, and 
a hydrogen atom, a halogen atom, an amide group, an alkoxy group, or a 
hydrocarbon group is expressed, among those at least one needs to be the 
hydrocarbon group which has branching. As a concrete example of a compound 
expressed with a general formula (4), triisopropyl aluminum, diisopropyl aluminum 
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chloride, isopropyl aluminum dichloride, triisobutylaluminum, diisobutyl aluminum 
chloride, isobutyl aluminum dichloride, Tori t-butyl aluminum, JI t-butyl aluminum 
chloride, t-butyl aluminum dichloride, etc. are raised, and especially 
triisobutylaluminum is desirable. 

[0035] In this invention, although a substantial change is not made from the 
conditions indicated on these specifications about the selection of a catalyst 
system which gave [ above-mentioned ] explanation, in order to acquire the 
desirable property which a product slack copolymer has, about the combination of 
the class of the above-mentioned catalyst system, it optimizes easily and is 
selectable. For example, it is easy to find out the optimum conditions of 
manufacture to the desirable property of product slack copolymer rubber based on 
a well-known design of experiment etc. in this contractor by the class of the 
optimal catalyst component (A) and the optimal co-catalyst (B), and (C) and 
selection of a quantitative ratio. 

[0036] The catalyst system used by this invention is what uses (A), (B), and (C) as 
a principal component. Although these quantitative ratios are not limited, of course 
depending on the class, the property of a desirable product, etc., generally (A) 
Usually it is desirable still more desirable that it is 1:0.01-1:100, the range of the 
ratio (mole ratio) of a component:(B) component is 1:0.5-1:10, and the range 
especially of a desirable thing is 1:1-1:5. Moreover, 1-1000 mols of 1-300 mols of 
1-500, and especially desirable things are usually preferably used for the (C) 
component to one mol of (A) components. Especially methyl aluminoxane is 
expensive, and little amount used is so desirable that there is from a viewpoint of 
cost. 

[0037] The above-mentioned component ratio is common strictly, and selection of 
the optimal manufacture conditions of copolymer rubber of having a desirable 
property for this contractor can be determined based on the usual design of 
experiment etc. 

[0038] (Polymerization reaction) It is not restricted especially as a polymerization 
method for manufacturing the copolymer rubber which has a desirable property 
concerning this invention. It is preferably usable in polymerization conditions, such 
as ethylene or a propylene, by the Ziegler-Natta catalyst system or the Kaminsky 
catalyst system. As long as manufacture of the copolymer which has a desirable 
property concerning this invention is possible, which approaches, such as a bulk- 
polymerization method which uses a monomer as a solvent and a solution 
polymerization method in the inside of a suitable solvent, a suspension- 
polymerization method in the inside of a still more suitable inert solvent, and a 
vapor-phase-polymerization method under further various pressures, may be used, 
for example. Furthermore, a batch method or a continuous magnetization method 
may be used. Although it is not the substantial thing to change, the configuration 
indicated with this invention document in the manufacture approach of a 
copolymer of having a desirable property concerning this invention In each 
polymerization method about a required characteristic control condition About law, 
such as a method of separation of accommodation of adding selection of the 
catalyst system concerning this invention, the still more suitable supporting agent 
for the catalyst system which will start this invention if still more nearly required, 
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etc., concentration accommodation of a polymerization monomer, stirring 
conditions, and reaction temperature, and a generation polymer, it can optimize in 
the usual approach. ("New polymer manufacture process" Yasuharu Saeki, Shinzo 
Omi work) 

[0039] The method of manufacturing the copolymer which has a desirable property 
concerning this invention in the example of this invention, although the 
polymerization by the solution polymerization method is indicated of not being 
limited to it is natural. Of course, optimization of the control condition of the 
above-mentioned various polymerization reactions can use the knowledge in a 
solution polymerization method. Therefore, one optimal embodiment of this 
invention by the solution polymerization method is explained below. 
[0040] (The solution polymerization approach) 

In adjustment this invention of a catalyst system, there is especially no limit in the 
sequence of contact of a catalyst component, and it is selectable in it by the class 
of the polymerization conditions to be used and monomer to be used, or addition 
conditions. For example, the (A) component and the (B) component may be 
contacted beforehand and may be used as it is, or the contact product which the 
(A) component and the (B) component are contacted and is obtained may be used, 
separating and washing it, and within a polymerization system, the contact product 
of the (A) component and the (B) component may be made to contact, and you 
may use. Furthermore, the (C) component may be beforehand contacted to the 
contact product of the (A) component, the (B) component or the (A) component, 
and the (B) component, and may be used. 

[0041] Contact adjustment may be beforehand carried out out of the 
polymerization system of reaction, and you may make it contact within the 
polymerization system of reaction as an approach of contacting each component. 
Furthermore, a catalyst component can be beforehand added to a monomer and a 
polymerization solvent, or can also be directly added in a polymerization system. 
Furthermore, a catalyst component may be supported and used for inorganic (for 
example, zeolite system) or organic support (for example, polymer bead) if needed. 
As an inert hydrocarbon solvent used when preparing a catalyst beforehand, 
although there is especially no limit, specifically, it is possible alicyclic hydrocarbon, 
such as aliphatic hydrocarbon, such as a propane, butane, a pentane, a hexane, a 
heptane, an octane, Deccan, a dodecane, and kerosene, or a cyclopentane, a 
cyclohexane, and methylcyclopentane, and to use halogenated hydrocarbon, such 
as aromatic hydrocarbon, such as benzene, toluene, and a xylene, and ethylene 
chloride, chlorobenzene, and dichloromethane, or such mixture further. Moreover, 
as for preparation temperature, it is usually desirable to consider as the range of - 
100-250 degrees C, and a pressure and preparation time amount can be set as 
arbitration. 

[0042] Probably, the preparation time amount of long duration is needed when 
preparation temperature is low. Moreover, when a catalyst component causes a 
decomposition reaction or makes it react to the bottom of superfluous 
temperature, catalytic activity decreases. A catalyst is preferably prepared at 
polymerization reaction condition temperature. Specifically, 0-100 degrees C is still 
more desirable. 
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[0043] As a polymerization solvent, in this invention, there is especially no limit, for 
example, halogenated hydrocarbon, such as aliphatic hydrocarbon, such as a 
pentane, a hexane, a heptane, and an octane, or chloroform, and dichloromethane, 
etc. can be used for alicyclic hydrocarbon, such as aromatic hydrocarbon, such as 
benzene, toluene, a xylene, and ethylbenzene, or a cyclopentane, a cyclohexane, 
and methylcyclopentane, and a pan. Furthermore, these solvents may be 
independent or may combine two or more sorts of things. Moreover, it is also 
possible to use monomers, such as an alpha olefin, as the dissolution or its part. 
[0044] Since polymerization temperature manufactures the copolymer which has a 
desirable property concerning this invention the optimal, it can be optimized by 
well-known various approaches, for example, a design of experiment etc., to this 
contractor. Generally, in this invention, -20 degrees C or more 0-100-degree C 
less than 120 degrees C [ 0-60-degree C ] are about 20-60 degrees C most 
preferably especially preferably still more preferably. When polymerization reaction 
temperature is too much low, labile is low and advance of a reaction stops in 
practice. Moreover, if it is made an elevated temperature too much, a catalyst 
system deactivates by decomposition etc., the side reaction which is not desirable 
will be concurrent, and the polymerization reaction itself will stop. Therefore, in 
order to maintain desirable catalytic activity and to obtain a practical 
polymerization reaction rate, reaction temperature will become settled suitably. 
Especially the catalyst system concerning this invention has the large effect by 
temperature, and it is one of the factors which influence most greatly for 
adjustments, such as the molecular structure of a product slack copolymerization 
object, and discrete quantity. About optimization of reaction temperature, it is 
possible by changing reaction temperature to find out desirable temperature width 
of face easily. 

[0045] In order to act as the monitor of the advance of a reaction, various organic 
chemistry-analytical method is usable and the monitor of it becomes possible 
simple by various spectrum SUKOPI (IR, NMR, etc.) by partial sampling. 
[0046] The approach which especially a limit does not have and is settled by 
adding poor solvents, such as an approach except a solvent or a methanol, by 
adding the approach except a solvent and a steam by distillation is possible for the 
separation from the reaction solution of a copolymer rubber polymerization 
resultant. The product furthermore collected from the polymerization solution by 
separation and recovery can be dried, and solid-state-like random-copolymer 
rubber can be obtained. 

[0047] What generally has the following properties can manufacture the copolymer 
rubber obtained by the solution polymerization approach based on the manufacture 
approach concerning this invention. That is, an ethylene content is 30 - 90 % of the 
weight, and is the thing of 35 - 85% of the weight of the range especially preferably 
32 to 88% of the weight preferably, moreover, glass transition temperature (Tg) is - 
20 degrees C or less at least, and it is -30 degrees C or less at least preferably — 
it is a thing -40 degrees C or less especially preferably, the consistency (d) as one 
desirable property of the copolymer rubber concerning this invention — 0.840 - 
0.900 g/cm3 the range — desirable — 0.845 - 0.900 g/cm3 the range — it is — 
especially — desirable — 0.850 - 0.898 g/cm3 It is the range. As one desirable 
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property of the copolymer rubber which furthermore starts this invention, when 
copolymer rubber is ethylene-alpha olefin-disjugate diene interpolymer rubber, it is 
the range of the iodine number 0.5-40, is the range of 1-30 preferably, and is the 
thing of the range of 2-25 especially preferably. 

[0048] Furthermore, as limiting viscosity [eta] of the random-copolymer rubber 
measured in 70-degree-C xylene, it is the range of 1.0 dl/g<[eta] <8 dl/g, is 1.0 
dl/g<[eta] <6 dl/g preferably, and is usually in the range especially expressed with 
1.0 dl/g<[eta] <5 dl/g preferably. 

[0049] If it writes with the molecular weight measured by the gel bar 
MIEISHONKUROMATOKURA fee (GPC), 100,000-10,000,000 have desirable weight 
average molecular weight Mw, as for the molecular weight of copolymer rubber, it 
is desirable to a pan that it is 150,000-1,000,000, and it is still more desirable to it 
that it is especially 200,000-1,000,000. Moreover, in number average molecular 
weight Mn, it is 80,000-500,000 that it is 50,000-5,000,000 desirable still more 
preferably, and it is the thing of the range of 100,000-500,000 especially preferably. 
Furthermore, the range of being 1.3-4.5 is 1.3-3.8 desirable still more preferably, 
and the range of molecular weight distribution (Mw/Mn=Aw/An) is 1 .3-3.0 
especially preferably. 

[0050] The same thing is substantially obtained with many properties of EPM for 
which the copolymer rubber obtained by the manufacture approach concerning this 
invention which has the above property parameter is generally used as a rubber 
material property, or EPDM. For example, (1) Mooney viscosity (MI1+4 120 degree 
C) is five or more things, and this corresponds to about one in the limiting viscosity 
[eta] indicated by this specification. Furthermore, in (2) MFR (190 degrees C), it is 
18 or less positive number. 

[0051] Furthermore, in the manufacture approach concerning this invention, 
although it is important about especially control of molecular weight among the 
desirable properties explained above, in the manufacture approach concerning this 
invention, it is controllable by selection of a catalyst system, optimization of the 
component ratio, and optimization of polymerization temperature. Especially, the 
effect of selection of the component (C) which are the requirements for an 
indispensable configuration of this invention in selection of a catalyst system, 
methyl aluminoxane or the organoaluminium compound containing the alkyl group 
which has at least one branching, especially the organoaluminium compound that 
has an isobutyl radical is large. 

[0052] In the purpose which manufactures the above-mentioned desirable 
copolymer rubber in the catalyst system concerning this invention Especially as for 
being suitable selection, selection of the organic aluminum (for example, TIBA) 
which has the isobutyl radical without branching which has methyl aluminoxane and 
branching, for example as compared with triethylaluminum by this organic aluminum 
coordination What is made to maintain high catalytic activity and promotes 
macromolecule-ization of a polymerization product at a catalytic activity core also 
with the comparatively mild polymerization reaction temperature in the 
manufacture conditions concerning this invention is presumed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 
[Example] 

(Measuring method of a copolymer rubber property) Measurement of limiting 
viscosity [eta] was performed using the ubellohde's viscosimeter in 70-degree-C 
xylene. Specifically, the following procedures performed. 

[0054] The sample dissolved 300mg in the 100ml xylene, and prepared about 3mg 
[/ml ] solution. Furthermore, the solution concerned was diluted to 1/2, 1/3, and 
1/5, and each was measured using the ubellohde's viscosimeter in the 70 degrees 
C (**0.1 degrees C) high-temperature-hot-water tub. The acquired value was 
repeatedly averaged and calculated 3 times each by each concentration. 
[0055] molecular weight distribution — a gel permeation chromatograph (GPC) — 
it carried out by law (the product made from Waters, 1 50-CALC/GPC equipment). 
[0056] For o-dichlorobenzene and measurement temperature, 140-degree-C use 
column is [ an elution solution ] Sodex by Showa Denko K.K. Packed ColumnA- 
80M and a molecular-weight reference material used polystyrene (the TOSOH 
CORP. make, molecular weight 68-8,400,000). These ratios (Mw/Mn) are made into 
molecular weight distribution at the weight average molecular weight (Mw) of the 
obtained polystyrene conversion, number average molecular weight (Mn), and a 
pan. 

[0057] A measurement sample dissolves about 5mg copolymer in 5ml o- 
dichlorobenzene, and is taken as the concentration of about 1mg/ml. Injection of 
the 400microl of the obtained sample solution was carried out. The elution solvent 
rate of flow was made into 1.0 ml/min, and the refractive index detector detected 
it. The consistency (d) was measured using the underwater substitution method. 
The glass-transition temperature (Aisample air Shigekazu Naka, the amount of 
B:sample water Nakashige, X: water temperature correction factor) Tg which asked 
for the consistency of 23 degrees C by count from A / (A-B) X type measured the 
sample which specifically carried out press forming to 25x25x2mm with DSCby 
SEIKO electronic industry company200 equipment using the automatic aerometer 
(Oriental energy machine company make). 

[0058] Each sample set about 10mg to the sample eel made from aluminum, and 
measured from the temperature of -1 50 degrees C by performing a temperature up 
by part for 1 0-degree-C/to 150 degrees C. 

[0059] The propylene content of the obtained copolymer rubber was measured 
with the infrared absorption spectrum (IR spectrum), using polypropylene, 
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polyethylene, and ethylene propylene rubber (50:50) as a reference standard. The 
measurement sample was measured as about 0.1mm film using the hotpress 
machine. 

[0060] Measurement was made into the average of the value measured 3 times at 
the reference value (work, such as work s, such as characterization Takayama of 
the polyethylene by the infrared absorption spectrum, and Usami , or Die 
Makromolekulare Chemie, 177,461(1976) Mc Rae, M.A., Madams, and W.F.) by using 
the absorption peak (methyl branching) of**** 1155cm-1 as a marker. 
[0061] Similarly, using Pori 5-ethylidene-2-norbornene as a reference standard, 
the iodine number of EPDM was measured with the infrared spectrum, and was 
made into the value which used the absorption peak of 1688cm-1 (ENB double 
bond) as the marker. 

[0062] Catalytic activity divided the weight (g) of the copolymer rubber generated 
after the polymerization time amount progress for 30 minutes based on the 
reaction condition of a publication in the example 1 by the number of millimols of 
the used catalyst (component (A)), and expressed it with P-g/cat-mmol-h 
converted into the amount per hour more. 

[0063] The separable flask reactor of the capacity 21 which formed example 1 
stirrer, the thermometer, the dropping funnel, and the reflux condenser was 
decompressed, back nitrogen gas was introduced, and nitrogen inert gas 
replacement of the interior was carried out. n-hexane 1 L dried in this flask was 
introduced as a polymerization solvent. Continuation feed of ethylene and the 
propylene mixed gas (a flow rate, ethylenerpropylene =8:2NL/min) was carried out 
here in ordinary pressure, and temperature of a solvent was made into 30 degrees 
C using the constant temperature bath. 

[0064] Subsequently, triisobutylaluminum (Following TIBA, a brief sketch, 
1.175mmol) was added to the polymerization solvent. 

[0065] (The 3rd class butyl amide) The polymerization reaction was performed by 
adding the solution which added and dissolved triphenylcarbeniumtetrakis 
(pentafluorophenyl)borate (0.0236mmol) in toluene 10ml continuously into the 
dimethyl (tetramethyl-eta5-cyclopentadienyl) silane titanium dichloride (approach 
given in JP,3-163088,A is followed and they are composition and 0.0047mmol) 
polymerization solvent, and stirring for 30 minutes. Then, 1 6g ethylene propylene 
copolymer rubber was obtained by removing a solvent from a reaction mixture by 
the rotary evaporator. The property of the obtained copolymer rubber is shown in 
Table 1. 

[0066] Except having used with a degrees of polymerization of seven or more 
toluene solution methyl aluminoxane (it being written as MAO TOSOH, Akzo 2 
mol/l toluene solution, and henceforth) 1.175mmol instead of TIBA in example 2 
example 1, it carried out on the same conditions as an example 1, and 11g ethylene 
propylene copolymer rubber was obtained. The property of the obtained copolymer 
rubber is shown in Table 1. 

[0067] Instead of the triphenylcarbeniumtetrakis(pentafluorophenyl)borate used in 
example 3 example 1, except having used N and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate (0.0236mmol), it carried out on the same conditions as 
an example 1, and 69g ethylene propylene copolymer rubber was obtained. The 
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property of the obtained copolymer rubber is shown in Table 1. 
[0068] Set in the example of comparison 1 example 1 . Except having used 
triethylaluminum (they being TEA, a brief sketch, and 1.30'0mmol henceforth) 
instead of TIBA further used in the example 1 using the dimethyl (the 3rd class 
butyl amide) (tetramethyl-eta5-cyclopentadienyl) silane titanium dichloride 
(0.0052mmol) and triphenylcarbeniumtetrakis(pentafluorophenyl)borate (0.026mmol) 
which were used, it carried out on the same conditions (however, polymerization 
time amount 1 hour) as an example 1, and 7.6g ethylene propylene copolymer 
rubber was obtained. The property of the obtained copolymer rubber is shown in 
Table 3. 

[0069] Except having used ethylene screw (indenyl) hafnium dichloride 
(0.0047mmol), N, and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate 
(0.0236mmol) and TIBA (1.175mmol) instead of the dimethyl (the 3rd class butyl 
amide) (tetramethyl-eta5-cyclopentadienyl) silane titanium dichloride used in 
example 4 example 1, it carried out like the example 1 and 4.3g ethylene propylene 
copolymer rubber was obtained. The property of the obtained copolymer rubber is 
shown in Table 1 . 

[0070] The polymerization of the same actuation as an example 1 was performed 
and carried out for 1 hour except having used ethylene screw (indenyl) hafnium 
dichloride 0.0047mmol, triphenylcarbenium tetrakis (pentafluorophenyl) PORETO 
0.0236mmol, and TEA1.175mmol in example of comparison 2 example 1 instead of 
dimethyl (the 3rd class butyl amide) (tetramethyl-eta5-cyclopentadienyl) silane 
titanium dichloride. Consequently, 5.3g ethylene propylene copolymer rubber was 
obtained. The property of the obtained copolymer rubber is shown in Table 3. 
[0071] In example 5 example 1, 5-ethylidene-2-norbornene (they are ENB, and a 
brief sketch and 8mmol henceforth) was further performed like the example 1 
except having added before catalyst addition, and 53g ethylene propylene diene 
copolymer rubber was obtained. The property of the obtained copolymer rubber is 
shown in Table 2. 

[0072] Except having added ENB (8mmol) before catalyst addition further in 
example 6 example 1, and having used MAO (1.175mmol) instead of TIBA, it carried 
out like the example 1 and 20g ethylene propylene diene copolymer rubber was 
obtained. The property of the obtained copolymer rubber is shown in Table 2. 
[0073] Except having added ENB (8mmol) before catalyst addition further in 
example of comparison 3 example 1, and having used TEA (1.175mmol) instead of 
TIBA, it carried out like the example 1 and 1.8g ethylene propylene diene 
copolymer rubber was obtained. The property of the obtained copolymer rubber is 
shown in Table 3. 

[0074] Set in the example 7 example 1. Ethylene screw (indenyl) hafnium dichloride 
(0.0047mmol), triphenylcarbenium tetrakis (pentafluorophenyl) PORETO 
(0.0236mmol), and TIBA (1.175mmol) were used instead of the used dimethyl (the 
3rd class butyl amide) (tetramethyl-eta5-cyclopentadienyl) silane titanium 
dichloride, further, except having added ENB (8mmol) before catalyst addition, it 
carried out like the example 1 and 1.1g ethylene propylene diene copolymer rubber 
was obtained. The property of the obtained copolymer rubber is shown in Table 2. 
[0075] Set in the example 8 example 1. Ethylene screw (indenyl) hafnium dichloride 
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(0.0047mmol), triphenylcarbenium tetrakis (pentafluorophenyl) PORETO 
(0.0236mmol), and MAO (1.175mmol) were used instead of the used dimethyl (the 
3rd class butyl amide) (tetramethyl-eta5-cyclopentadienyl) silane titanium 
dichloride, further, except having added ENB (4mmol) before catalyst addition, it 
carried out like the example 1 and 2.1 g ethylene propylene diene copolymer rubber 
was obtained. The property of the obtained copolymer rubber is shown in Table 2. 
[0076] Set in the example of comparison 4 example 1 . Ethylene screw (indenyl) 
hafnium dichloride (0.0047mmol), triphenylcarbenium tetrakis (pentafluorophenyl) 
PORETO (0.022mmol), and TEA (1.100mmol) were used instead of the used 
dimethyl (the 3rd class butyl amide) (tetramethyl-eta5-cyclopentadienyl) silane 
titanium dichloride, further, except having added ENB (4mmol) before catalyst 
addition, it carried out like the example 1 and 0.2g ethylene propylene diene 
copolymer rubber was obtained. The property of the obtained copolymer rubber is 
shown in Table 3. 

[0077] A result shows the following thing. It is clearly shown as a catalyst (A) 
component by the example 1 and the example 1 of a comparison using a catalyst 
of structure of (1) type. Catalytic activity is going up rather than the time of using 
TEA by using TIBA. Moreover, limiting viscosity is higher than the time of the 
ethylene and propylene copolymer rubber which were obtained using TEA, and 
number average molecular weight shows the about 10 times higher value. 
[0078] Furthermore, by using TIBA also from an example 5 and the example 3 of a 
comparison, catalytic activity is several 10 times as high as the time of using TEA, 
limiting viscosity is higher than the time of the obtained ethylene, a propylene, and 
diene copolymer rubber using TEA, and number average molecular weight shows 
the about 10 times higher value. 

[0079] The result with the same said of the example 3, the example 2 of a 

comparison and the example 7, and the example 4 of a comparison using a catalyst 

of structure of (2) types as a catalyst (A) component is obtained. 

[0080] Furthermore, also when methyl aluminoxane is used, the same effectiveness 

as the time of using TIBA is acquired. (Examples 1 and 2, examples 5 and 6, 

examples 7 and 8) 

[0081] 

[Table 1] 

A fruit ** An example 1 2 3 4 yield g 1 6 1 1 69 4.3 

catalytic-activity x103 6.8 4.7 29.4 1.8 P-g/cat-mmol-hP wt % 60 65 62 22 iodine 
numbers [eta] dl/g 1.82 2.11 2.181.43 consistencies g/cm3 0.857 0.8600.853 
0.889Tg(s) ** - 58 - 53 - 56 - 52Mn 134890 164820 166050 89790Mw(s) 358750 

389910 487490 266090 Mw/Mn 2.6 2.3 2.9 2.9 

[0082] 
[Table 2] 

A fruit ** An example 5 6 7 8 yield g 53 20 1.1 2.1 

catalytic-activity x103 22.5 8.5 0.5 0.9 P-g/cat-mmol-hP wt % 65 62 31 32 iodine 
numbers 5.5 9.211.6 8.4 [eta] dl/g 2.65 3.48 1.82 1.99 consistencies g/cm3 0.858 
0.867 0.840 0.897Tg,** -52 -55-56 -57Mn 195160 188190 151700 162770Mw 

622790 682650 403030 367360 Mw/Mn 3.13.6 2.7 2.3 

[0083] 
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[Table 3] 

A ratio ** An example 1 2 3 4 yield g 7.6 5.3 1 .8 

0.2 catalytic-activity x 103 1.5 1.1 0.8 0.07 P-g/cat-mmol-hP wt % 62 32 63 21 
iodine numbers 8.5 9.3 [eta] dl/g 0.38 0.69 0.35 0.64Tg ** -56 -58 - 56 -50Mn 
11890 38540 16400 43050Mw(s) 24190 71340 31980 79950 Mw/Mn 2.0 1.8 1.9 1.8 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] It is a catalyst component (A) by this invention as 
explained above, The polymerization of ethylene and the alpha olefin is carried out 
under existence of the catalyst system containing (B) and (C). 30 to 90 % of the 
weight of ethylene contents, and a consistency (d) — 0.840 - 0.900 g/cm3 etc. — 
the manufacture approach of the ethylene-alpha olefin copolymer rubber whose 
manufacture of the copolymer rubber which has many properties is enabled — And 
the polymerization of ethylene, an alpha olefin, and the nonconjugated diene is 
carried out. 30 to 90 % of the weight of ethylene contents and a consistency (d) 
were able to offer the manufacture approach of the ethylene-alpha olefin-disjugate 
diene interpolymer rubber whose manufacture of the copolymer rubber to which 
0.840 - 0.900 g/cm3 and the iodine number have many properties of 0.5-40 grade 
is enabled. 
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(54) HHI4>6ft] #S£#r*A£>«S£3r& 
(57) [■»] (*JE#) 

PM, E P DM*I^^©^^^T"CWH^ 
[«Bfc^©l TIE (A) (C) *»«r«*i-a 

(A) (1) Xtt (2) -C^^H^IM 

HIM*: 



(B) : #U-MM* 

(C) : > f /U7 ^5 y *fyXtt^ft < 1 1 Hi 



x^x 2 



i/ N 2 



<D (2) 
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[HMB9U] TI2 (A) (C) rt»Sr«*r-T5 

xfi/y^t3 0-9 0li%, «ft (d) 
0. 8 4 0 — 0. 900g/cm 3 ^5*1^4 

(a) 0L&itt#a. (i)xi*(2) -c*stiss»* 



l/ \ x 2 



(0 <2> 

cp 1 texxfcp 2 \±M$.tcmi 1 1 tc^lt^Sv- 

(B) A» : tfV—blt&b 

(C) : ^ f /ur/l'^ / ^fyXtt'>4< H 1 IB 
[Sl*«2] (A) rt^is (*3j»^^r$K) ^ 

.(B) h !i 7 x x/l/^/^r: f h 7 =^r ^ (-< 

(c) j&ftcDmmTsv^^VMt&Wt^-^T^^ ; 
[«t**3] Tia (a) (o 

%^ aft (d) #0. 8 40 — 0. 9 00g/cm 3 , 
(A) rt»:ft^ (1) Xf± (2) 



l/ 



/ Sr 2 



<0 (2) 

MOTiifi vb «r*U 
Cp 1 MtFCp 2 »M*fcr±H f t 7c^^LT^5^> 
*n^>*S*x^!/£:m*<&R»S&*U X 1 
X 2 *4T=^^iffi(i^XW:' : » J tt/^^«SEffi J ?-S:* 

f Xfi^tiS I V Al^^tt, fc*:U Y£ 
Z^-tTi^MLTt)iV\ ) 

(B) : #u~Mt£« 

(C) : ^/WT^S /^^Xtt^Jfc< t t> lfl 
[ft** 4] (A) tft&tf (JB3jR^/UT5 K) 

(B) ^hy7xx;VM^^A7h7^ 

(c> &&<DmmT/u*~vj±it&m>*?-si'T/i'^ j 

[000 1] 

*><D xfl/y-a-tl/7>fy*I^ £fc 
f£:x^|/>- a-^1,7^ ^ - ^M&ft 

[000 2] 

;h,T</^<> m^tl. ^^Bg 58-19309 -*§-&$&l:: 

mt vxm^zxi'? << ^mtDm&xm&m^ziix^ 
£ 0 ttftfeitttt. «fiH4-e*m^tt^w:«jxr^sfc^) 
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[0 0 0 3] *tz, -2 6 2 8 2 3-5§-<£fS, * 

n¥5-4 3 6 i8t^> mv&mmttmmmt 

[00 0 4] EP-A 0, 612, 7 6 8 tC 

[0 0 0 51 

ftfejS*OH^f± % SlfflsSrA«:TH\ ftoTJ:9»W4 

[00 06] tot, **W#e>fl, S*b^#tt£* 

*^:7*>Xt*#^i*xV£TfE (A) - (C) 

V U M*U^Mtt5EPM, EPD 

[0 0 0 7J 

[B«£#^i-5fc#<D3M£] T 

^■frT, xfi/y^f3 0-9 0lf%, (d) *5 

0. 8 4 0 — 0. 90 0 g/cm 3 

=r a £r»i& »rfB ^ -T -5 ^ u > - a-^-u^ ■ -r 

13 0- 9 011%, (d) 840 — 0. 9 

00g/cm 3 , BVmffiO. 5-4 0W4ft^t 

[0 0 0 81 J:9*#»fctt, TI2 (A) A 



tfa -^-u^^ >$rfi^^-^:-C, xf i/y^f3 0- 9 
011%, (d) ^o. 840 — 0. 9 0 0 g/c 

v. (a) (i) xwt (2) 

i Y r c 2 

X l/ \ x 2 X l/ \2 

(0 (2) 

Cp 1 ^Ji^Cp 2 teM£fcteH f £ 7i*££*LT^<5V 

x 2 &T~*>m^*x\**&M xm&m&^&m 

Zf^-tTi^«LTii:v^ ?*>9, (B) 
!&#bL>XK* tfu-hlk&yoxfr*), (C) 

[0 0 0 9] £btC. **§li«C«S*fi^ft:^A<D«3ft 
tele (A) (*3iR^^r^ K) ^ 

X$>Z 0 (B) h!> 7s^M=!?A 

"Th^^r^ ^ ^ Jls* n7x =.;W) /^U~h, ^fc 

f±N, N-^f/l/Txy^«>Arh7^ 

xhz> 0 titz, (c) ^<d%«t/w^^^a^^s 
[00 1 01 *tz*&w\zmz&m&{**j*<DM&2fm 

Fi. (A) (B) *#OtefflSJfc (*/Hfc) ^1 

X (0. 01-100) xhzzb&ftmb-tzh&x 
fc^o ^bJc, (a) (c) (^e 

/ujt) & \/ (1-1000) X&Zz\b&%mb-rz> 

- 2 o^±i 2 oncTicW-eiiisr^^fi^ff^A^K 

[0 0 13] M«-E PDM^H7C^m^^AO^it^ 
Stt, TI2 (A) (O tf»«r«fl-f ««MK*«> 
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&M&£ltT, i/y^f3 0-9 0li% % &g 

(d) ri*0. 840 — 0. 9 0 0 g/c m 3 , 3 **flfi 
^0. 5-40 T^5^1^^6 : i: t5 

[0 0 14] (A) (1) (2) "C 

X l/ \ x 2 X l/ V 

<0 (2) 

Cp 1 *5<fct*Cp 2 JiM^fcteHf t 7t;i£^LTV^> 

^r-r^K^^L, z ^hm^. fl^m 

Z^-Lti^lMLTiJ:^) -C*>9. (B) 

S&tum #w-Mfc**re*>!K (c) ^it 

[0 0 15] **Wl-«5*fi'&#:^AO»3S 
*tttt, (A) (»3»^yur^ K) V* 

-?£>£o *fc. (B) h V 7=*~/UjjjU'<~VJ» 

b7*7> (-O'* 7/U^uy ^^ju) t^U— £fc 

Ao*~n:7^~/u) ^l/-hT^5^t^tt5fe^ 

^$>5 0 tut* (O ^^*ryw^-^A{b^^ 

[0 0 16] *fc*»Wld«5*fi-&ft:^A<0«ifi*«fe 
«\ (A) fgL&/ (B) A»««Altfc (*A*t) &1 

/ (o. 01-100) T?*>srt«r«p«ttst)©-e 
£>£o **>fc, (A) (C) A£0>«UMJt (* 

/Ht) #1/ (1-1 000) T-fc6r 

[0 0 17] Sfc. r<Z)S#^rmtC*5^T, 

-2ow±i 2 onc5tM»-cjairt-s*m*ff^©ji 

[0018] ^/t, *389]tt£&l£« o-*l/7-fy# 



[ooi9] mc=^&m^&=f^(Dm&jjW:t l-c 

xfuyM3 0-9 0ii%, fl&* (d) #0. 8 4 
0 — 0. 9 0 0 g/cm 3 , a^Xfiffij&SO. 5-40T* 

tVy, 5-^^ 1 y^>'-2-y^^/u^>'H7c*fi^ 

(A) mz9&*A'T% K) (^h 

itfvV h\ (B) «^hy7x^;U^>>A7 
h7^ (^<>#7 JVJt U7 tfU— K (C) 

^20-8 0^. JEjj 1 — 3 0 0 a t mas*t>»*«rC 

[0020] ^kc=K&m&ft=fj±<DmkJjmt it, 

xfuy§l3 0-9 0li%, (d) £50. 8 4 

0 — 0. 900 g/cm\ Bpmii&fcO. 5-4 0T* 

5 y 2 - / A'tf/U* ^Hte^M^^ 

(A) ^Jxf uy^^yf^^7x«>isi/^u 
7^K> (B) j*5MS M 7=c=-;\'%jV'<~*7J* s r Yy 
(^y^7/^D7xx;W) U' — h % (C) 

0-8 One, E*Jl-3 0 0 a tmMt)M^fc 

[0 0 2 1 ] 

[0 0 2 2] £*T, *»W«r#lBlCjRMi-5 0 

W-«**3A»fc 1 0^g[(0«^t>O^jgt^M-5T 

;V - x 4-^^-/1^- 1 — ^i>^>\ 1 -^v^r 

irv, l-^^rv, l-^-feW^if^ff-SrirdS-e 

[0 0 2 3] ±|2(DS>5rCOa-^-U^^>'^ 
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[oo 24] *&m\z&^xfcm^m*ft&®*J^h 
»«c«pfii4*v\ nut. *tctemvt<Dm*<oi?^ 

#/i^>\ 5 y/o f 2 - 

5--f y^n^r:;U- 2 - y;i/7K;U*^ 5-y^U>- 

tfiltLTte, 1, 4 ^-fr^>\ l, 

[0 0 2 5] *3SW«c«-6H*LV^ttSr«-rs^^ 

[0 0 2 6] ±IEcD^*CQ#^^>£:/81n 

[00 2 7] (ttiffim) #*Ui^4M4*r 
Tfl. ftfeife*# (a) , J»fcfej!to*# (B) , (O 
[0 0 2 8] *36Wr#£U<«fflprffifc (A) m&k 

trii, striate^ (1) *fcr± (2) -e^£;ft,£-i£ 

VBj^O^^JP^b. Cp 1 ioiUJCp 2 «M^fc 
f*H f £ 7c^U#5i/^c-<^^^^^X^O 

[0029] *&mi£&*x&mz&.m~*imt£<k^ 

(1) IHM^um (»3*^^T$ K) (7h 

-1, 2 

^y^y^^-^Ai;^ n ]) h\ 3 j&^^vKT 
-1, K> 

-1, 2-x^y^/^;Vn-«)A^P!j h\ (y 



xv>) -1, 2-x^y^/Wy^n!JF\ (31 
S K) S^^tu- h ^ ^ ^yu— 7? 5 -v-^n-O-^ 

^n/u) ^y^y^oyK, mztBrf^r 

% K) -^o^i? 

?K) *J**A> {frYyt^tv-n* -i/#rt^**J 
^=~;^) y^y^y^n!) h\ Rit (7x^v^^ 

>^ > A- 3-^A>5/<y iJ/uft J^SB 

[0030] Sbtc, ffc^s*; (2) 

A^oUF, ^f;v-yy;Hf7, (2, 4, 5 - M> 

i^>fyi->y^t^ ( 3 - y ^/Uis? w<i/#\?zil=. 
,u) a7^[)^d!J h\ >>y y A-tf;* (4- 

*ASJ*n!JK, S*c*7U*>y/Utr* (2, 4, 5-h 
y y ^A-v^ v<l/? ^7^^A^py 
h\ ^xf/V^yy/Vf^ (2, 4 -^^f/Wi/^ n^O 

^ (3-^f;^o-<y^i;x^) /n7x^^v?^ 
d'JK, v^^vUv-U /Utf^ (4 - t -Zf^A"- 2 — > 

^y^o^y^yx^/i/) ^^xn>^i^^ciy h\ >r 

h\ t^fry ^n/w^^u-^ (iy^n^O^i/^^/i^) 
(^/u^uxi/u) /N7xr>A^py h\ y^n^ 
(y^n^y^^/u) (2, 7-^-t-7*f/W7 

>- (^^n-t^^v^zn^/u) (2, 7 -v*- t -y^U 
/n7xi)A^d!I K. ^f;i/7xx^ 
^^l^V (^>^ (2, 7 -v?- t - 

zu) />7xi)A>/^Dy K, t^/vy 

yyneyfy (v^ o^o^^^^u) (rh7>f 

x x;Mf yy (->^7 n^<V^^^^/U) (^h^>^ 

;i/y^n^y^v?x^i/) ^7x|)A^ny h\ -fy 
/pfyry (^yr^) />7x^a^p y h\ ^ 

7^xi/u^ ^uvtrx yf x;u) - ^7 n 
y K, ^^7xx;Mfyyf7> >-^^yu) />7 
^*7 ci y K, ^pt^/wixy yy^ (-Y Vy 5 — 



(4, 5, 6, 7-rh7tKn^y7^) />7^f) 

(4, 5, 6, 7-r h7t KD-fyr^) ^7^-) 
[0 0 3 1] JhSBLfctttt 

[0 0 3 2] ^^ofebj«^$r«*i--5|b^ (B) A 

±ieo^ (a) *<om»&mtEti£\^ ^*>- 

(B) rt»tt±«(D»A««fl:Sr*^*^tt«c:L5« 

[0 0 3 3] J:9A#WW^Lt, EATft^sS (3) 
CD" 3 CE-] (3) 

it^j* (3) -c^stus CD- ] <nMcfrmtisxn. m 

^vKT^^—^i^ h y tfyWT :^e— ? A x hV7 

W^^^, N, N-v^^vKT^y 

N, N-Z?^T/^T~V N, N, 2, 4, 6- 

-^^^^^yur^y — h y ^ai^yu^^^^^ 
a, hy (o-hy/v) ^^yA, hy ( P -hy 

yu) = (j^>fvu) 

- zu^7 zw< - r> ix ^- > x ho y v^-i^ristzzftfr 

^^-/i//^ K rh7 (^V^ryyvoj-n^^—yu) 

K fh7 (o — !7/i^p 7xx/i/) /ifu— K T 
h7 (p — 7JV$rv7=.—;V) K f F7 (m — 

7;utn73i-^) tfu— K Thy (3, 5— i^rM" 
tn7xn;v) Thy (2, S-\yyjV^-xi 

y^^/U) 2t?U— K tF7 (2, 

—AO K fh7 (o-hy/^l K 7- h 

y (p-h'J/u) tfu— K Thy (3, S-i^^yu 
y=.~;v) tfi — k Thy (2, B-^^^^y 



l -^/w^^y^/tf K 1 -^/w^K-r^^u— 
[0 0 3 4] 2<bic. ^^(OftfejRS^^-rs^j® 

(C) l&5m> R 2 A 1 O (A 1 (R) -O) n A 1 R 

2 <z>J:5*B:«JRXtt (Al (R) -O) n+2 oiv/i 

»iUtt5-40) *fctt4>*<£t>l 

(4) -e^^n^o 

A 1 R b R b ' R b " (4) 

::tR b % R b \ R b " HLZti^tim-xhMtaiX 
wct>j:<, ^^yif, r$ T/u 

1 oiiMlrttS^WStfcSr <b ti&mx*> 
6o (4) ^$HS{^^^«^tT 

fi, hy^y^ntvwr^^^^A, iMy^ctvvr 
y h\ hHy^f/wr/^;=!)\ ^y^/vr/w 

h\ hi) t -^A-TA^ v^t-y^yPT/W^ 
Jftffctf b*b, h^y^f;v7/v^^Am 
[0 0 3 5] «W31C*5V*T. ±SBRWLfc«K*<OS 

"C x ^ig^tt^^ (a) , &±xfScmti:mtem 
(b> N (o <Dmm, t$&x*&)t<ommc&vw&<D 

[oo3 6] *mwxm^t>*hzmmm*, (a) , 

(B) &Xfi (C) ^^^iri-St>^Tfet) . m^>^ 

(A) (B) fig^^lt 0*/l-Jt) 1 : 

0. 0 1-1:1 OOTfcSrH^K, $^t^$f 
* L<tel : 0. 5~1 : 1 0^i-efc»), 

LV^t±l : 1 — 1 : 5<^^ffi-efe^ 0 ^fe, (C) 

a* (a) A&i'e/uKittu Mi-iooo 

»tL<lil-5 0 0, #^C^^^UV^(7y^il'-3 
oo^y^^^tt^o ^^^yWT/v^/^r^vjiKffi 

[0 0 3 7] ±SBO*»Jttt*><*-C-«W3&t«)"C*) 
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[oo38] *mx\zfrfrzm* uv>^ 

m*ft^<DMm&mz~o^xn. *&w\cmz>mm&<D 

^m^\,^xtemm<D*m\c&\,^xmmik^imxhz> 0 
[0039] *&m<Dmmmxn, mmm&mcxzm 

[oo4o] (mmm&jrm) 
^m\c^^xmm^(Dmm<Dmma^mcmm^fj: 
tznmjm4kftmz.£ *)m^mxh^ 0 mtf. (a) 

f&ftb (B) ^^gfi4$^tto$^^ltt 

<t^u *tcte (a) tfL&t (b) 

^fct^^-C (A) (B) j*#£(D»*£jfc» 

t^te$-frTffi^Tt>J:t\ Zh\c (C) rit^ttx 

(A) f&ft. (B) £/cte (A) f&ftk (B) ^ 

[00 4 1] &f$.ft&&M£itZ>ljW:k LTJS, ^#>m 



Kfbfc** *5ilfxf i/y^pj) h\ ^n/w^ifi^ 
SM&tt* ilSt, - ioo-2 5 0to«5ii:n:i 
[0 0 4 2] PIKiaS^tev><bt^fi^K^i8i®^ 

[0 0 4 3] S^^t ur**w«cisv^r«»ic:«iRR 

<£>£><> 

[0 044] *369!1C«3S* Ut^ttSr 

6o — #35113 {-*3VN-m, -2 0t£t±12 
0 < C^^W*b<, $bt^^b< tiO—l 0 0TC, 
^lC$f*U<^0~6 O'C, ltKL<|j:20-60 

^lhi-6o ^oT. ItLl«SMjtML, *>oH 

[0 0 4 5] ^^oittT^r^e— ^— - T5fca6(ctt. 
[0 0 4 6] =^ A 



-7- 



t@M^7^^*l^^^#5 - t So 

[0047] *mm\£&zmmirmzm<5%mmm&jj 

3 0-9 0ii%T^^ L< f*3 2 — 8 8li 
%, U< te3 5 — 8 5fifi%O$£Hc7)^c0T*fc 

So £fc>tf7*^i&£ (Tg) te'>&< £t>-2 0<t; 
OTt^^ #*L<tt4>fc< £t>-3 O^T-CfcS 
wir, ^tl<li-4 0tOT^) 1 b^5o *3B 

l ocog£ U^IM** 
ft (d) #50. 8 4 0 — 0. 9 0 0 g/cm 3 
#£L<J*0. 8 4 5-0. 9 0 0 g/cm 3 (Dfilt 
&>9. 4#M#£b<te0. 8 5 0 — 0. 8 9 8 g/cm 

te, ^eDa^ijUffiO. 5-4 0<£>$£HTifc!9, £P£L< 
ttl-3 O^Ml »IC#*U<«:2 — 2 5<Dm 

[0 0 4 8] £b^ s 7 O^^fi/U^^-C^J^Ufc^^ 

1. 0dl/g< [ t) ] <8dl/g o«SBB-Cfe 9 % £F 
£L<ttl. 0dl/g< [tj] <6dl/gfi)D, 
*^»*L<ttl. 0dl/g< [tj] <5dl/g^ 

[004 9] £ bJ-^SL^^AtD^Stty/^— ^ 
x-f^ 3 y^P'rh^77^- (GPC) (Cioti^ 

0, 0 0 0—1 0, 0 0 0, OOO^tK, 

150, 000-1, ooo, ooo-c$)6:^^ 

K, #C200, 00 0—1, 0 0 0, OOOTfcS 
Zt&0*\,1f\ *^*¥«5H L fMn^V>tfl5 
0, 0 0 0 — 5, 00 0, 000-Cfc5It»*L 
<> £ £>IC#3:L< J±8 0, 000 — 500, 000 X* 
fc^ 0 000 — 500, 00 0 

<Dmm<Di><Dx&z 0 £b\z:&*m&m (mw/m n — 

Aw/An) ttl. 3-4. ST^^r^^K, 
£<blC#£L<tel. 3-3. 8(D|gaT^t), 
£L<tel. 3 — 3. 0^it^5o 
[0 0 5 0] £t±o«rtt^7 ^ - ^-«rlrt5*»Wi: 

tm.k LtO- jRtt«Ctt/B$;hrCV^EPM, £^JiE 
PDMO»ttKt*KWlcPJ«(Ot>o^»e>Jx5. «x. 
fcf (1) A — — — 3&ft (Ml 1+4 12 0 C C) te5£JLL<D 
t><D-efc»K rHtt*WiW»lcfB(8$ixS«IW*ft 
Ctj] T*«:l^fttC^i-So $ (2) MFR 

(19 0t) K^Tttl 8^T<OjE^-C£>£o 



[0 0 5 1 ] £fblcf*. *|8WI-«-5»5g*»c:io^ 

ifift^*ia^c:j;»)IW»-5rte-c*>5o *H-> *K*©i 
#-era. *»^o^**»fr-e*>s*» (c) , 

[0052] *&mc&zmmmz&^x\*. ±ia^M 

t£\<mZ.&YV^^T^^^VMZ.V(M\^X. t^f-fr 

r^s—** mtLtts tiba) (Dmrnmizfrmft 
mz&zM&2kmzm^x<Dft%L&mQ*m&8JSWL& 

[0 0 5 3] 

tt, 7 0t:^^/WV4 3 r^-<tI-7 :f 3tefttf^ffiV^T^To 

[00 54] ^->^/^Yt3 OOmg^lOOml <D*cis 
i^>t8»U 3B3mg/ml©iffiSlr«|lLfco 2<b 
fc3tt*«te:l/2, 1/3. l/5l:«U ^tLJP 

^70t (±0. it:) offiffl** ^-o^n — 7% 

[0 0 5 5] ^t^lty/W^;x-{ i/a n-7 
VP?? (GPC) & (Wa t e r s ttSS, 150-C 
ALC/GPC|^i) IC«fcyfTofc 0 

[0 0 5 6]g(±lMj:o-^nn^yf^ ffll&ffi. 
ftttl 4 O^ttffia^AttHaftfclttKS o d e x P 
a c k e d Col umn A~ 8 OM. ft^FlkMWfo'^ 
ntfyx^lsls Ufcy— ttSL ^16 8-8, 4 0 
0, 0 0 0) SrJBWCo mbthtztf}) 7fl/y^f^)I 
(Mw) % ftW^^ft (Mn) . £kK 

[0 05 7] jBJJt^^^/UW:*^ 5 m g 5 m 

1 Oo-v^^pn^yif Vl£*g*PU ^Img/mlcO 

sgft^-rso nbtitc-9-^7 , /\smm(D4 o o » \ z^c^ 

i/^fisB Vb^Co *ffi*««B8fil. Oral/min 
£U JBSf*«m*^r»mUfc. *ft (d) fct**® 
&&££f^TS)5£LfCo I»li2 5X 2 5X2mm 

fit) «rfflV^T2 3nco««S:A/ (A-B) Xs£<fc«9ff 
Staot^fc (A B:W»*«t" 
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-m^-X^tfc^D S C 2 0 0 igglC «fc 9 SI* Lfc c 
[0 0 5 8] t^Ot^Hi^l 0mglrr;^;i!t 
^TV^-t/HC-fe y h U fiJC- 1 5 0t:^& 1 5 o*t>^ 

1 o^c/^T#^^m^j^Lfc 0 

[0 0 5 9] ^fenfcftl^fr^AW^o fcTl/ytt 

(50:5 0) fcWPfifc LTfll*T»eLfc. . 
SJ^V^ri, h^I^flteJB^Tl&O. 1mm 

[0 060] aojettxnwi <**»ik;*'<* ymz±z> 

?$yx-*5-uis<n*Jry?Z V if— >h > M\U S ^feU 
XteD ie Makromolekulare 
C h e m i e , 1 7 7 , 4 6 1 (1 9 7 6) Mc R 
ae, M. A. , Madams, W. F. tCHC 
115 5 cm-^P^ilXtf— ^ (^A^H") £r^r— # — 

[0 0 6 1] |^^EPDM<D3?iit«2tffy 5-^^ 
<<t hMzXVWfeL,, 1 6 8 8 cm-* 1 (ENBZl^ 

[00 6 2] *«E»ttW:, HlKffll 1 lCie«<DSJC*frl- 
(g) ^ffiUfc^ (A) ) <0*V 

g/c a t— mm o 1 • hT^L-fco 

[0063] mmm 1 

2 1 (Dty? 7 ^7 7 ^ =S^«T«E tt^i*^^ 

^at°UV=8 : 2NL/m i n) «r*£^TaOK7 

[0 0 6 4) h V^/UT/ls^ — VJ* 

TTIBAtTO, 1. 17 5mmol) -ftrtt&MK^ 

[0 0 6 5] (*3jR^/WT^K) S^^A" 

y k (4#§8¥3- l 6 3 0 8 8tcia«<D^ir^v> 

0. 0 04 7mmol) I^WCttL, ^ 
h !) 7xx;^;U^T)^f h7^r^ 7 As 

*v7^=.;ls) ztfU~h (0. 0 2 3 6 mm o 1 ) £ h 

ttfCo #^^c*S^^AO^{^i^$tbTV^ 

So 



[0066] mmm 2 

2mo 1/1 hywxy^ ^fMAOii&E) 1. 1 
7 5mmo 1 SrJi^fcfiWtt* Slfiffil 1 £ ^«0*ft"T 
fxir\ 1 1 g wxf L/y . y q f 

[0 0 6 7] m&M3 
mi&m 1 tCjSV L/C h y7xx;^;V^^A7 

h7^ (^y^7;l'to7ix^) ajf hcoftfr*) 

^A^u^xvV) sKu— h (0. 0 2 3 6mmol) 
«rffiv^»^ri. Hlfe0lll £H*0*tt-Cfrv\ 6 9g 

[006 8] tt&M 1 

7^>^ n y K (0. 0 0 5 2mmo 1 ) , by 
7xxy^;W^|)^fh7^^ !7 A^u !7 

^./u) M0. 0 2 6 mm o I ) £r^V\ £ 

IS*«llC*3V^TffifflLfcT I BAOtt:b«9l^hy3L^ 
,WTA^~£^ (^TEA^B&IS, 1. 3 0 0mmo 

■a^ran i awn) -enisu 7. 6 gco^^i^ • :/u 
<^^^3ic^$ttri/^ 0 

[0 0 6 9] Hjft«94 

1 K*3V*T«;H LAc (JB 3ft^;l/7 ^ K) 
(7"h^^^^-7) 5 -v-^ n^O-^ v?ai^u) 

^) /N7^!>^n!)K (0. 0 0 4 7mmo 
1) , N, N-^f7W7xyx^A7h7^ 

^ ^/u^-cr 3tfU~h (0. 0 2 3 6 mm o 

1 ) . T I B A ( 1 . 175 mm o 1 ) *m WcJ£^ 

[0 0 7 0] JtifiE^ 2 

7x[>Ai;^q!J K0. 004 7mmol N h!J7xx 
zKU— hO. 0 236mmoU TEAl. 17 5mm 
r^S^^-ttfco t<Dfe$k. 5. 3g^x T uy^D^ 
^«:^3^c^$i^TV^a 0 
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[0071] mmms 

mMm i tc*5^r 5 y 2 -//moi^v 

(MENB«ffi, 8mmo 1) feSfefc. ttlKKft] 
fJlc^Lfc^li, HifetfJl fclBI«l|CtTV\ 5 3g<a 

So 

[0 0 7 2] 6 

**«lli*5V>TENB (8mmol) £££>fC, ftfegg 
a&DD*Mc«ADLx ^oTIBAOftbDlCMAO (1. 
1 7 5 mm o 1 ) H«0y 1 fUtHl-tT 

t\ 2 0 g^xf i/y • T'o If l/^ • ^xy^fA^^ 

[0 0 7 3] tt&m 3 
HllS0iIli-ioV>rENB (8mmol) &j£ 
^DmrtC^DL. ^OT I BA<£>ft;b«9t£TEA (1. 
1 7 5mmo 1) trJBlrifcSlfttt, HJfefcl 1 tmmiCft 
V\ 1. 8 gcoxf i/y • kVy • ^xy^i^ 

[0074] mmm 7 

mmmi\^^xmm^ft msat^^r^ k) ^> 

/>7^ ^Ai^O y K (0. 0 0 4 7mm o 

;U^P7x^) h (0. 0 2 3 6 mm o 1 ) , 

T I B A (1 . 17 5mmo 1 ) c? <biCENB 

(8mmo i) &Mmmm\cmMvtc&ftn. mmm 

1 &RMUcf?v\ 1. IgOxf i/y^ntVy-s; 
[00 7 5] 8 

7^f^y^ o y Kcof^tJ^ic^^u^tr^ Wyf 

c^/W) /n^7— r>^v?^a y K (0. 0 04 7mmo 
I) % h y 7x-/^/l/^i)i,7 h ^3r^ {^i^^y 



;Virny^^;V) jjf h (0. 0 2 3 6mmo 1 ) , 
MAO (1 . 17 5mmo 1 ) 5rffil\ $ btCENB 

(4mmo i) &mmm})nm\zWiJm\^iz£iftn, nrnw 

1 tmmc?f\,\ 2. lgcoxf uy.ypt'i/y- v? 

[0 0 7 6] Jttfc#j4 

^-/^ (7h7^f^-^ 5 — is? wOrfi/jczL/i,) is 

/>7x-)A^ny K (0. 0 04 7 mm o 
1) , h y V ^~)Vti;X>^—t7 J±y- h?** {<<^* 7 
/U*vy^^;U) jKu-F (0. 0 2 2mmol) . T 
EA (1. lOOmmol) £r/f|V\ $f)HENB (4 

mmo i) &mmmtomcfflni,tL£kfttx s mmm it 

I^$l^fTV\ 0. 2g(^)xf yy.^ntvy'i/xy 
^3^$tlT^S 0 

[0 0 7 7] jft*d»b*or tdS^S. ftfctt (A) J* 
^ttt (1) *o«3S^*K*ttofcJllfi«l i:Jt« 

[0 0 7 8] JElC. *lfi«5 tit««3d>€>t>T I BA 
«r«ffit5 ^-tkcXVT EAMffl Lfc^ct 9 t>«£S& 
tttt»10ffiPi*<\ ibtlfcxfuy, ^atru^ ^ 

[0 0 7 9] ttltt (A) UT (2) 3t<Z>«aitf>fcfe 

«Sr«ofcH*«3i:lt(R«2, *lfi«7i:«:««|4tc 

[0 0 8 0] ^f/ur/w^y^fy^fflt^ 

t>T I BAM Ufc«pfcPI«3fcab*35SJ»bixrv^o 
(*S«1 £ 2. H2£#)5 £ 6, |B*«7 t 8) 
[008 1] 
[1*1] 



1 

Jfcfi g 16 

te$^X10 3 6.8 

P-g/cat-mmol • h 

P wt% 60 

Ct?] dl/g 1.82 

g/cm 3 0.857 

Tg t: -58 



2 3 4 

11 69 4.3 

4.7 29.4 1.8 

65 62 22 

2.11 2.18 1.43 

0. 860 0. 853 0. 889 

-53 -56 -52 
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Mn 134890 164820 166050 89790 

Mw 358750 389910 487490 266090 

Mw/Mn 2.6 2.3 2.9 2.9 



[0 0 8 2] [^2] 





H 




m 


W 




5 


6 


7 


8 




53 


20 


1. 1 


2. 1 


*MEettxio 3 


22.5 


8.5 


0.5 


0.9 


P-g/cat-mmol 


• h 








P wt% 


65 


62 


31 


32 




5.5 


9.2 


11.6 


8.4 


in) dl/g 


2. 65 


3. 48 


1.82 


1.99 


g/cm 3 


0. 858 


0. 867 


0. 840 


0. 897 


Tg t: 


-52 


-55 


-56 


-57 


Mn 


195160 


188190 


151700 


162770 


Mw 


622790 


682650 


403030 


367360 


Mw/Mn 


3. 1 


3.6 


2.7 


2.3 



[0 0 8 3] [^3] 





it 




« 


m 




1 


2 


3 


4 


g 


7.6 


5.3 


1.8 


0.2 


mmm&x io 3 


1.5 


1. 1 


0.8 


0. 07 


P-g/cat-mmol • h 










P wt% 


62 


32 


63 


21 








8.5 


9.3 


C 71 3 dl/g 


0. 38 


0. 69 


0. 35 


0. 64 


Tg X: 


-56 


-58 


-56 


-50 


Mn 


11890 


38540 


16400 


43050 


Mw 


24190 


71340 


31980 


79950 


Mw/Mn 


2.0 


1.8 


1.9 


1.8 



[0 0 8 4] 

(A) , (B) , (C) •«r*tr***©#«ET, 
fi3 0-9 0JSS% s (d) #0. 840 — 0. 9 

o o g/cm 3 mnn&&&*Tz&m&K*±&mg 



%, (d) 840 — 0. 900g/cm 3 , 

3^W0. 5-40*(OSI«S:lrt«*I*#rf 

[01] ttjR<0jR56xe&^:7n-^*- hT'fc5o 
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mi] 
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